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■ CONCLUSIONS

In this work a number of rare gas bonds, which range from covalent to weak 
interactions, have been studied at the high-accuracy relativistic AQCC level of 
theory, mainly by QTAIM with more comprehensive criteria and NBO. The 
results show that QTAIM (but not including its derivatives, such as QTAIM 
charge, QTAIM bond order, and so on) is a powerful utility and is universal for 
the unusual rare gas bonds. In addition, the second-order perturbation theory 
analysis based on NBO reveals that RgMF and RgBeO have different bonding 
mechanism.

It was found that most of the Rg−M (M = Cu, Ag, Au, Pt) bonds and all the Rg
−Be bonds belong to weak interactions instead of covalent or vdW ones. Our 
analyses also suggest that, in addition to the known hydrogen bonds, lithium 
bonds, and halogen bonds,53 rare gas bonds may be a new kind of weak bonding 
interaction.
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